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(54) THERMAL TRANSFER SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermal transfer sheet which enables manufacture of printed 
matter having high washing fastness, abounding in stretchability and being excellent in hand and feel, by a 
method wherein a color toner image or the like is formed on a transfer film of the thermal transfer sheet and 
the transfer film is peeled off. put on a transfer object and re-transferred. 

SOLUTION: The thermal transfer sheet has the transfer film formed by laminating at least two layers of an 
adhesive layer and a surface layer sequentially on a peelable base. The surface layer contains a 
thermoplastic resin, which contains a polyester resin of which the Tg is 40-130*' C. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image is formed on the base material which can exfoliate on the imprint film of the hot printing 
sheet of a glue line and a surface layer which carried out the laminating of two-layer one by one at least, and 
prepared the imprint film. In the hot printing sheet using the imprint process which tears off the imprint film 
from a base material, and the torn-off field is made to face a transferred side and carries out hot printing 
Thermoplastics is included in a surface layer and it is in this thermoplastics. Hot printing sheet characterized 
by Tg containing 40-degree-C or more polyester resin 130 degrees C or less. 

[Claim 2] The hot printing sheet according to claim 1 characterized by the content ratio of polyester resin 
being 5 - 70 % of the weight among the thermoplastics contained in a surface layer. 

[Claim 3] The hot printing sheet according to claim 1 or 2 with which number average molecular weight of the 
polyester resin contained in a surface layer is characterized by or more 1500 being 4500 or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hot printing sheet for once re~imprinting the image 
formed on the hot printing sheet on a transferred object by image output printers, such as a color copier and 
a color printer. 
[0002] 

[Description of the Prior Art] In recent years, the demand which forms in fiber, earthenware, a metal, plastics, 
etc. the image formed using them is increasing with the improvement in the engine performance and spread of 
a color copier or color printers. Since it corresponds to these demands, using the hot printing sheet which has 
a hot printing layer on a release paper, by color-printing on this sheet directly, a color picture is formed on a 
sheet and the approach of subsequently to a transferred object carrying out hot printing of the color picture 
the whole hot printing layer is used well recently. By the rapid spread of the electrophotography methods in 
recent years, the technique of forming an image with a toner is especially taken in many cases. 
[0003] For example, the method which makes transferred objects, such as an image side and cloth, face, and 
makes them imprint like JP.7-137427,A (Daicel Chemical Industries) and JP,52-82509,A (Xerox) after forming 
an image with a toner is one of the approaches used present most popularly. Moreover, in order to raise the 
robustness of the image after an imprint in JP,7~209895,A (Matsui coloring matter chemical-industry place), 
the transfer picture is protected by the hardening coat. 

[0004] By the way, as a material of the cloth used as a transferred object, cotton is overwhelmingly used from 
a viewpoint of cost and feeling of wearing in many cases. However, a toner and cotton have bad adhesion and 
cannot maintain the robustness of an image only by the adhesive strength. So, the need of making a 
transferred object imprinting the imprint layer formed by the film of resin together with an image will arise. 
[0005] However, since there is no difference in a toner and cloth touching directly, by this approach, as for 
the imprint object obtained by the method previously held for the example, sufficient adhesive strength is not 
obtained theoretically. When it washes especially, fiber is lengthened and is shortly shrunken by subsequent 
desiccation. It drops out of fiber, without the ability of a toner following the flexible behavior of this fiber, and 
there is a fault of being decolored as a result. Moreover, in this method, since it becomes the structure where 
the imprint film gets on a toner, the film does not obtain a transparent fake colander. When it imprints to the 
transferred object of dark **** only using this sheet, the color of a transferred object is mixed with an image 
and it becomes impossible for this reason, to identify an image. Therefore, there is a demerit that the sheet 
which conceals the color of a transferred object must be prepared independently. 

[0006] On the other hand, in JP,10-325087,A (Kaoru Yamamoto). an image is formed on the hot printing sheet 
which consists of two-layer polyurethane, a hot printing layer is torn off from a base material, and since it is 
the method which the field and transferred object by the side of the base material of a hot printing layer are 
made to face, and imprints them, there is a merit which can respond also to the transferred object of dark 
**** with one sheet. However, since the image reception area (front face of a hot printing sheet) of a toner 
was formed only with polyurethane, when an adhesive property with a toner could not necessarily say that it 
was good but repeated wash, there was a fault which omission of a toner tend to take place and is easy to be 
decolored. When it washes using molten baths, such as the remaining molten bath of a bath, especially, it is a 
problem that this inclination appears notably. 

[0007] Moreover, at JP,6-227200,A (INTATEKUNIKARU industry) or JP,8-267901.A (Fuji Photo Film), wash 
robustness is raised with a configuration which sandwiches an image by the film and the film. With one sheet, 
although it was technique effective in this technique raising wash robustness, since it was not able to attain, 
the process was complicated and cost also had the difficulty which becomes high. 
[0008] 

[Problem(s) to be Solved by the Invention] In this invention, even if it is one sheet, wash robustness is high, 
and is rich in elasticity, and aims at offering the hot printing sheet which enables manufacture of the good 
print object of aesthetic property. 



[0009] 

[Means for Solving the Problem] In order that this invention person may solve the above-mentioned technical 
problem, as a result of repeating research wholeheartedly, on the base material which can exfoliate A glue 
line, An image is formed on the imprint film of the hot printing sheet of a surface layer which carried out the 
laminating of two-layer one by one at least, and prepared the imprint film. In the hot printing sheet using the 
imprint process which tears off the imprint film from a base material, and the torn-off field is made to face a 
transferred side and carries out hot printing Thermoplastics is included in a surface layer and it is in this 
thermoplastics. When Tg made 40-degree-C or more polyester resin 130 degrees C or less contain, even if it 
was wash using warm water, it found out that very good wash robustness was discovered with one sheet. 
[0010] Moreover, the content ratio of polyester resin is 5 - 70 % of the weight among the thermoplastics 
contained in a surface layer, and it also found that the membranous elasticity and the aesthetic property after 
an imprint become it good that the number average molecular weight of polyester resin is 4500 or less [ 1500 
or more ]. The detail of this invention is explained below. As a base material suitable for this invention, various 
chemical fibers, such as the synthetic paper using papers, such as paper of fine quality, a report grade paper, 
art paper, coat paper, kraft paper, and glassine, the converted paper which carried out the lamination of these 
with polypropylene, polystyrene, etc., polypropylene, polystyrene, etc. and a rayon fiber, an acetate fiber, 
Vinylon fiber, nylon fiber, an acrylic fiber, vinyl chloride fiber, polyester fiber, and a polypropylene fiber, are 
contained. Moreover, synthetic-resin sheets and films, such as polyester and polypropylene, are also 
contained. 

[001 1] When the laminating of the imprint film is carried out to the above-mentioned base material and 
detachability runs short, the mold release layer which made resin, such as polyethylene and polypropylene, 
silicone, a wax. etc. the release agent may be prepared on the above-mentioned base material. 
[0012] Its 10-40g / 25mm are desirable, and if the exfoliation force of a base material and the imprint film is 
15-30g / 25mm. it is still more desirable. Below in this range, since it is easy to separate and becomes too 
much, trouble is caused at the processing process of a hot printing sheet, or it separates within a printer and 
becomes easy to cause a poor feed at the time of image formation. On the other hand, above this range, since 
it is hard to separate and becomes too much, it becomes easy to produce the fault which the workability in 
the process which removes the imprint film from a base material not only worsens, but the film is extended 
and an image transforms while removing. 

[0013] A heat adhesive property polymer etc. is mentioned that what is necessary is just the component 
which shows an adhesive property with heat as a component which constitutes said glue line. Thermoplastic 
polyurethane, a polyamide, polyester, polyolefine, etc. can be illustrated as said heat adhesive property 
polymer, these heat adhesive property polymers — a kind — or two or more sorts can use it, mixing. 
[0014] The thermoplastic polyurethane obtained by the reaction with isocyanates and the polyol whose 
molecule end is hydroxyl is contained in polyurethane. Aliphatic series diisocyanate, such as alicycle group 
diisocyanate; trimethylene diisocyanate [, such as aromatic series diisocyanate; isophorone diisocyanate, ], 
such as tolylene diisocyanate, diphenylmethane -4, and 4'-diisocyanate, tetramethylene di-isocyanate, 
hexamethylene di-isocyanate, and dodeca methylene di-isocyanate, etc. is contained in isocyanates. 
Polyhydroxy compounds, such as alkane polyol, polyester polyol. and polyether polyol, are contained in polyol. 
At least one sort of these polyhydroxy compounds is used. As alkane polyol, alkane diols, such as 1.5- 
pentanediol. 1, 8-octanediol. 1. 10-Deccan diol. 1. and 12-dodecane diol, etc, are mentioned. As polyester 
polyol, the polyester diol which contains the component of either aliphatic series polyester diol, for example, 
the aliphatic series diol mentioned later, and aliphatic series dicarboxylic acid as a configuration unit is 
contained. Polyether diols, such as an addition compound of a diethylene glycol, triethylene glycol, a 
polyethylene glycol, tripropylene glycol, a polypropylene glycol, bisphenol A, and alkylene oxide, such as 
ethyleneoxide. are contained in polyether polyol. For example, the copolyamides (for example, nylon 6/12, etc.) 
using nylon 6, Nylon 11, Nylon 12, nylon 13, Nylon 610, Nylon 612, nylon 616, etc. and these nylon raw 
materials as a polyamide etc. are illustrated. 

[0015] The polyester which contains the component of either aliphatic series diol and aliphatic series 
dicarboxylic acid as a configuration unit, and the aliphatic series polyester which makes a constituent 
especially aliphatic series diol and aliphatic series dicarboxylic acid are contained in polyester. The unit of 
saturation aliphatic carboxylic acid is included in desirable polyester in many cases. For an aliphatic series diol 
component, for example, ethylene glycol, a diethylene glycol, Triethylene glycol, a polyethylene glycol, 
propylene glycol, Dipropylene glycol, tripropylene glycol, a polypropylene glycol, 1, 3-butanediol, 1, 4- 
butanediol, neopentyl glycol, 1. 6-hexandiol, a polymethylene glycol, etc. are contained. As an aliphatic series 
dicarboxylic acid component For example, saturation aliphatic series dicarboxylic acid, such as partial 
saturation aliphatic series dicarboxylic acid, such as a maleic acid and a fumaric acid, a succinic anhydride, an 
adipic acid, an azelaic acid, a sebacic acid, a suberic acid, and dodecane diacid. etc. is mentioned. 
[0016] In polyolefine, for example, polyethylene, such as low density polyethylene and straight chain-like low 
density polyethylene, An ethylene-butene-1 copolymer, an ethylene-(4-methyl pentene -1) copolymer. An 



ethylene-vifiylacetate copolymer, an ethylene-(meta) acrylic-acid copolymer, An ethylene-(meta) acrylate 
copol'ymen a vinyl chloride vinyl acetate copolymer, Denaturation polyolefines, such as a propylene-butene-1 
copolymer, ethylene propylene rubber, an ethylene-propylene-butene-1 copolymer, maleic-anhydride 
denaturation polyethylene, chlorination polypropylene, and maleic-anhydride polypropylene, etc. are 
mentioned. 

[0017] As for said glue line, it is desirable that these heat adhesive property polymers are included as a 
principal component, and the content is about 70 - 100 % of the weight preferably 50 to 100% of the weight, 
for example. Said heat glue line may contain a tackifier, an antioxidant, an ultraviolet ray absorbent, a coloring 
agent, an antistatic agent, the flame retarder, the wax, the plasticizer, the bulking agent, etc. if needed. Its 20- 
100 micrometers are desirable, and if the thickness of a glue line is 30-80 micrometers, it is still more 
desirable. When the thickness of a glue line is below the above-mentioned range, sufficient adhesive property 
is hard to be acquired to fiber etc. On the other hand, in being more than the above-mentioned range, since it 
becomes thick too much, it spoils aesthetic property. 

[0018] As a component which constitutes said surface layer, it consists of a tackifier, an antioxidant, an 
ultraviolet ray absorbent, a coloring agent, an antistatic agent, a flame retarder, a wax, a plasticizer, a bulking 
agent, etc. thermoplastics and if needed. It is desirable that 40-degree-C or more polyester resin 130 degrees 
C or less is contained for Tg in this thermoplastics, and it is still more desirable if it is 40 degrees C or more 
80 degrees C or less. Since the adhesive strength of a toner and a surface layer declines in wash with warm 
water in being said below range, omission of a toner tend to take place. Moreover, since it will be hard coming 
to soften polyester at the time of hot printing if said range is exceeded, the improvement effectiveness in 
adhesive strength with a toner is hard to be acquired. Consequently, omission of a toner become easy to take 
place at the time of wash. 

[0019] Among said thermoplastics, as components other than polyester Although not limited especially, 
thermoplastic polyurethane. a polyamide. Cellulosics. such as polyolefine. a cellulose nitrate, and a cellulose 
nitrate, Styrene resin or styrene copolymers, such as polystyrene and Pori alpha methyl styrene. Acrylic resin, 
such as the Pori (meta) methyl acrylate and the Pori (meta) ethyl acrylate. Vinyl polymerization objects, such 
as a vinyl chloride vinyl acetate copolymer and an ethylene-vinylalcohol copolymer. It is desirable if it is an 
epoxy resin besides being nature, such as rosin ester resin, such as terpene resin, and the derivative, rosin, 
rosin denaturation maleic resin, polyisoprene rubber, and styrene butadiene rubber, or synthetic rubber, 
various ionomers. etc., phenol resin, etc. Among these, it is tough and the elasticity of using a certain 
polyurethane resin is also more desirable from the aesthetic property when imprinting on cloth becoming good. 

[0020] Its 5 - 70 % of the weight is desirable, and if the content ratio of the polyester resin contained in the 
thermoplastics in a surface layer is 10 - 50 % of the weight, it is still more desirable. In said below range, since 
the effectiveness which added polyester resin is seldom discovered, membranous elasticity falls above said 
range and aesthetic property is spoiled, it is not desirable. It is desirable that it is [ or more 1 500 ] 4500 or 
less, and with [ the number average molecular weight of said polyester resin ] 4500 [ 2500 or more or less ], it 
is still still more desirable. It is easy to come to the film out of a tuck, and is in the inclination for membranous 
elasticity to fall below in said range, above said range. Number average molecular weight is a measuring 
instrument. It measures by the GPS method using Waters410 (manufacture name Waters). 
[0021] The hot printing sheet of this invention can be manufactured by the approach of common use. For 
example, when a remover etc. is applied to a predetermined base material front face or melting extrusion etc. 
carries out resin with the small boundary tension of polyethylene etc., the mold release layer of predetermined 
thickness is formed, subsequently to predetermined thickness, on said mold release layer, a glue line and a 
surface layer can be formed and a hot printing sheet can be obtained. In order to form a glue line and a 
surface layer, into water or a suitable solvent, the dissolution, distribution, or the coating liquid that was made 
to emulsion-ize and was adjusted is applied on a base material, using suitably coating machines, such as a roll 
coater. a blade coating machine, a wire bar coating machine, an air knife coating machine, a rod coating 
machine, a comma coating machine, and a die coating machine, and the ingredient which forms each class is 
formed. In addition, using a hot melt coating machine, a lamination coating machine, etc.. on a base material, a 
laminating may be carried out and you may form. 

[0022] In order to form an image on the hot printing sheet of this invention, also outside it applies the printer 
and copying machine by electrophotography method which was mentioned above, the record approaches, such 
as various kinds of printing approaches, such as offset printing. Toppan Printing, intaglio printing, and 
mimeograph printing, thermal-ink-transfer-printing record using electrostatic recording, ink jet record, 
thermal-ink-transfer-printing record, and a heat sublimability color further, dot impact record, and 
handwriting, can be chosen suitably, and can be applied. 
[0023] 

[Embodiment of the Invention] Hereafter, based on an example, this invention is explained more to a detail. In 
addition, number of copies in an example expresses the weight section in the solid content of a coating. 



Example 1 Op the base material to which siliconizing was performed at the paper of fine quality of weighing 
capacity 70 g/m2, the coating for glue lines (A) was applied by the comma coating machine, it dried, and the 
glue line (desiccation coverage 40 g/m2) was prepared. 
[0024] 

[The coating for glue lines (A)] 

Tie force AG-946HV The 100 sections (polyurethane made from DIG) 

[0025] On the glue line obtained above, the coating for surface layers (A) which consists of the following 
presentation was applied with the wire bar, it dried, the surface layer (desiccation coverage 20 g/m2) was 
prepared, and the hot printing sheet (a) of this invention was obtained. 
[0026] 

[The coating for surface layers (A)] 

BAIRONARU MD 1100 The five sections (Toyobo polyester, Tg40 degree C, Mn3600) 

Bonn Dick 1850NS (polyurethane made from DIG) 90 section nip seal NA (silica made from a Japanese silica 
industry) The five sections [0027] In addition, the number average molecular weight of polyester resin was 
computed by GPC measurement. 

[0028] The color laser printer (EPSONLP8000G) was used for the hot printing sheet (a) obtained above, and 
the full color image was formed in the surface layer. Next, after having exfoliated the imprint film which had 
the full color image formed from the base material, guessing the field where the imprint film was torn off by 
the white cloth of cotton and piling up a silicon release paper on the imprint film further, the auto press 
machine (the product made from a solar energy machine, TP-600A) performed hot press for 140 degrees G 
and 15 seconds. After cooling to a room temperature, when the silicon release paper was exfoliated, the 
imprint film by which image formation was carried out imprinted on cloth completely, and the clear transfer 
picture was obtained on cotton white fabric by high definition. 

[0029] Next, it is JIS about the cheesecloth with a transfer picture obtained above. The wash test based on 
the G-1S No. of L0844 was performed. Different points from the approach of JIS are the following conditions, 
size [ of a cheesecloth ]: — wash 6cmx5cm1 time number-of-sheets: — 20-sheet churning container: — 
churning iron pot wash with a diameter of 20cm volume: — 2000 cc iron ball or bead: — nothing churning 
approach: — a driveshaft — use. The outer diameter of 40mm of churning feather. The configuration of 
churning feather is that out of which the alula of 12 sheets came to the mutual upper and lower sides at the 
periphery section of a 40mm disk. 

Ghurning rotational speed: 700RPM [the evaluation approach] 

** A feeling of a hand estimates the aesthetic property of the film after a membranous aesthetic property 
wash test. 

O : it is soft and rich in elasticity. 

**: Softness and elasticity are a little missing. 

x: There is GOWATSUKI and elasticity is missing. 

** Decoloring [ after a wash test ] O : there is no decoloring. 

**: Some decoloring is accepted. 

x: Decoloring is accepted and damage on an image is large. 
The evaluation result was as in Table 1. 

[0030] Example 2 In the example 1, it carried out similarly except [ all ] having replaced the coating for 
surface layers (A) with the coating for surface layers (B), and having obtained the hot printing (desiccation 
coverage 20 g/m2) sheet (b). 
[0031] 

[The coating for surface layers (B)] 

BAIRONARU MD 1500 The five sections (Toyobo polyester, Tg77 degree C, Mn3500) 

Bonn Dick 1850NS (polyurethane made from DIG) 90 section nip seal NA (silica made from a Japanese silica 
industry) The five sections [0032] Example 3 On the base material to which siliconizing was performed at the 
paper of fine quality of weighing capacity 70 g/m2, the coating for glue lines (A) was applied by the comma 
coating machine, it dried, and the glue line (desiccation coverage 70 g/m2) was prepared. On the glue line 
obtained above, the coating for surface layers (G) which consists of the following presentation was applied 
with the wire bar, it dried, the surface layer (desiccation coverage 50 g/m2) was prepared, and the hot printing 
sheet (c) of this invention was obtained. 
[0033] 

[The coating for surface layers (C)] 

BAIRONARU MD 1245 The 35 sections (Toyobo polyester, Tg61 degree G, Mn2500) 

Bonn Dick 1850NS (polyurethane made from DIG) The 35 sections R820 (titanium oxide made from the Sakai 
chemistry) The 30 sections [0034] The color laser printer (EPSONLPSOOOC) was used for the hot printing 
sheet (c) obtained above, and the full color image was formed in the surface layer. Next, after having 
exfoliated the imprint film which had the full color image formed from the base material, guessing the field 



where the irnprint film was torn off by the black cloth of cotton and piling up a silicon release paper on the 
imprint film, the auto press machine (the product made from a solar energy machine, TP-600A) performed hot 
press for 140 degrees C and 15 seconds. When the release paper was exfoliated after cooling to the room 
temperature, the imprint film by which image formation was carried out imprinted on cloth completely, and the 
clear transfer picture was obtained on the cotton black cloth by high definition. Next, the same wash test as 
an example 1 was performed for the cheesecloth with a transfer picture obtained above. 
[0035] The coating for surface layers (C) is replaced with the coating for surface layers (D) in the example 4 
example 3 (it carried out similarly except [ all ] having obtained the desiccation coverage 50 g/m2 hot-printing 
sheet (d).). 
[0036] 

[The coating for surface layers (D)] 

PESUREJIN A124G The 35 sections (the polyester made from the Takamatsu fats and oils, Tg55 degree C, 
Mn4300) 

Bonn Dick 1850NS (polyurethane made from DIG) The 35 sections R820 (titanium oxide made from the Sakai 
chemistry) The 30 sections [0037] The coating for surface layers (0) is replaced with the coating for surface 
layers (E) in the example 5 example 3 (it carried out similarly except [ all ] having obtained the desiccation 
coverage 50 g/m2 hot-printing sheet (e).). 
[0038] 

[The coating for surface layers (E)] 

BAIRONARU MD 1200 The 35 sections (Toyobo polyester, Tg67 degree C, Mn5000) 

Bonn Dick 1850NS (polyurethane made from DIG) The 35 sections R820 (titanium oxide made from the Sakai 
chemistry) The 30 sections [0039] The coating for surface layers (G) is replaced with the coating for surface 
layers (F) in the example 6 example 3 (it carried out similarly except [ all ] having obtained the desiccation 
coverage 50 g/m2 hot-printing sheet (f).). 
[0040] 

[The coating for surface layers (F)] 

BAIRONARU MD 1245 The 50 sections (Toyobo polyester, Tg61 degree G, Mn2500) 

Bonn Dick 1850NS (polyurethane made from DIG) The 20 sections R820 (titanium oxide made from the Sakai 
chemistry) The 30 sections [0041] The coating for surface layers (A) is replaced with the coating for surface 
layers (G) in the example of comparison 1 example 1 (it carried out similarly except [ all ] having obtained the 
desiccation 20g [/m ] coverage 2 hot-printing sheet (g).). 
[0042] 

[The coating for surface layers (G)] * 

Bonn Dick 1850NS (polyurethane made from DIG) 95 section nip seal NA (silica made from a Japanese silica 
industry) The five sections [0043] Example 2 of a comparison In the example 3, it carried out similarly except 
[ all ] having replaced the coating for surface layers (G) with the coating for surface layers (H), and having 
obtained the hot printing (50g [ of desiccation coverage/], m2) sheet (h). 
[0044] 

[The coating for surface layers (H)] 

BAIRONARU MD 1480 The 35 sections (Toyobo polyester, Tg20 degree G, Mn2800) 

Bonn Dick 1850NS (polyurethane made from DIG) The 35 sections R820 (titanium oxide made from the Sakai 
chemistry) The 30 sections [0045] 
[Table 1] [Evaluation result] 
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[0046] 

[Effect of the Invention] As explained above, using the hot printing sheet of this invention, even if the object 



which formed the image in cloth is wash using warm water, it does not have decoloring, and the effectiveness 
that the membranous elasticity and the aesthetic property after an imprint are also good is acquired. 
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